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EGLNI-R TGTCAGCCTCTCTGCAGGTG
GAPDH-F CGCTGGTGCTGGTATTGCTCTC
GAPDH-R GCCATCAGGTCACATACACGGTTG
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Fig. 1 Effects of the hypoxia stress on telencephalon cell
mitochondrial ultrastructure of Gymnocypris przewalskii

AL HE; B IRSEALEESD; C, D. RS AEEE24h; LI R2 pum; N. 44
%, M. itk

A. normoxia; B. hypoxia treated for 8h; C, D. hypoxia treated for
24h; Bar=2 um; N. nucleus; M. mitochondrial



4 34 WA AT 400 55 U S P 0 7 T R A i 70 S PR 2 20RO 1 S AR 2 PR R K R ) 575

¢ 't o FE LU 7 AR 48U 38 8 hi 2 3 ik /N (P<0.01),
24h 51K (P<0.01). 3% 3 B %0 W 3f Shi
I 29 L 20 A B LA I 25 48 K, 24 h i fig 41 Bl 2k
IREN AR AT E S A
24 REMEX TG HHZEE RN Caspases
3.\ Bcl-2. Bax. Hif-2aMMEGLN1EEFRIEKFHY
A

%6 E EPCREE BT, v i 41 ffd 7 Caspase 3
FER AL KPR A 8 Shinf B 3% & T A A
(P<0.01), BEAK A Mg i 18] 1) 2B K Caspase 33iE K
SEREAN(P<0.01)o BaxHlBel-23E 5K FAEMR A
[l i 8hinf b5 ¥ AU 2H 2 e AN 15 3 (P>0.05), Bl KA
TEL 8] (R AE K Bax M Bel-23%35 7K1 2 G 1(P<0.01),

— < y 2
: - .

O ‘¥ %4H Normoxia

D £ @ {iK&4] Hypoxia
= 40 ns
s 3 E S e
- ; #2 30 ~
& Y '1_1 5
o @ Gy
$ Q; 20
£E
= 10
. g :“ §
C e - = 0
& 8 24
I /H] Time (h)

Pl 2 AR SR B X 75 T U R i 4 O 8 T D S
Fig. 2 Effects of the hypoxia stress on telencephalon cell
apoptosis of Gymnocypris przewalskii
AL B IR IE8; C. R4 iE24h, i ks TA T2 R
A, LIRS0 pm; ** KR 2 Rl i 3 * KR 2R R E, ns. £
AEREER, TR
A. normoxia group; B. hypoxia for 8h; C. hypoxia for 24h. Arrows
indicated the immunoreactive cells. Bar=50 um. **, P<0.01, *,
P<0.05, ns, not significant (P>0.05). The same applies below
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Fig. 3 Effects of hypoxia stress on telencephalon cell mitochondrial
membrane potential of Gymnocypris przewalskii
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Fig. 4 Effects of the hypoxia stress on mRNA expression levels
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Bcl-2/Bax (D), Hif-2a (E) and EGLNI (F) in telencephalon cell of
Gymnocypris przewalskii
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Fig. 5 Effects of the hypoxia stress on H,O, (A), MDA (B), SOD
(C), T-AOC (D) and GPX (E) activity in telencephalon cell of

Gymnocypris przewalskii
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HYPOXIA STRESS ON THE ACTIVITY OF ANTIOXIDANT ENZYMES,
NEURONAL APOPTOSIS AND EXPRESSION OF RELATED GENES
OF TELENCEPHALON IN GYMNOCYPRIS PRZEWALSKII

CHEN Fu-Ju', FU Sheng-Yun’, MA Min', CHANG Lan' and LI Xue-Yuan'

(1. Veterinary Medicine Department of Agricultural and Animal Husbandry College, Qinghai University, Xining 810016, China;
2. Qinghai Naked Carp Rescue Center, Xining 810016, China)

Abstract: To explore the physiological response of Qinghai Lake naked carp (Gymnocypris przewalskii) telencephalon
cells to hypoxia, the carp with body weight (97.68+0.12) g and body length (24.1140.12) cm were challenged with hypo-
xia stress [dissolved oxygen content of (0.7+0.1) mg/L] and normoxia [dissolved oxygen content of (8.4+0.1) mg/L] for
24h to measure mitochondrial ultrastructure, membrane potential, antioxidant enzyme activities, telencephalon cells apop-
tosis, apoptotic-related genes (Caspase 3, Bax and Bcl-2) and hypoxia-induced response-related gene (Hif-2a and
EGLNTI). The results showed that: (1) nerve cells mitochondria swelled and their cristae dissolved during hypoxia
stress, the mitochondrial membrane potential increased significantly at 8h and then significantly decreased at 24h, in-
dicating the destroyed mitochondria of telencephalon cells with the increased hypoxia time. (2) hypoxia enhanced cell
apoptosis and the expression levels of Caspase 3, Hif-2a, Bax and Bcl-2 genes in telencephalon cells, and significantly
decreased the ratio of Bcl-2/Bax and the expression of EGLNI. (3) the increased content of hydrogen peroxide (H,0,)
in telencephalon cells only happened at 8h. Hypoxia significantly induced the activity of superoxide dismutase (SOD),
the content of malondialdehyde (MDA) and the total antioxidant capacity (T-AOC) only at 24h. Furthermore, there was
no significant difference in glutathione peroxidase (GPX) between the groups. These results suggest that hypoxia stress
mediates the permeability of mitochondrial membrane and the expression of Caspase 3, Bax and Bcl-2 genes via ROS
production in telencephalon cells to induce telencephalon cells apoptosis, which might be balanced by increasing the
activities of T-AOC and SOD and the expression levels of Hif-2a and decreasing the expression levels of EGLNI.

Key words: Hypoxia stress; Telencephalon; Apoptosis; Gene expression; Antioxidant enzymes activity; Gymnocypris
przewalskii
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